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PATENT OFFICE 
FRANK KOSCHIKA, OF BROOKLYN, NEW YORK 

INTERNAL COMBUSTION ENGINE 
Application filed March 19, 1930. Serial No. 437,167. 

This invention relates to improvements in 
internal combustion engines and more par 
ticularly to an improvement in engines of the 
Diesel type and the invention has as its gen 

5 eral object to provide an engine of this type 
which will operate with maximum efficiency 
and develop maximum power with a low con 
sumption of fuel. 
The engine embodying the invention is of 

lo the two-cycle type and the invention has as 
a further object to provide such an arrange 
ment of the engine cylinders and pistons and 
the means provided for transmitting power 
from the pistons to the engine shaft, as to 

15 provide for equilibrium in the operation of 
the engine and the transmission of power 
therefrom. 
This invention also consists in certain 

other features of construction and in the 
20 combination and arrangement of the several 

parts to be hereinafter more fully described, 
illustrated in the accompanying drawings, 
and specifically pointed out in the appended 
claims, it being understood of course that 

25 minor changes may be made so long as they 
fall within the scope of the claims. 
In describing my invention in detail, ref 

erence will be had to the accompanying 
drawings, wherein like characters denote like 

30 or corresponding parts throughout the sev 
eral views, and in which :- 

Figure 1 is a vertical, diametric sectional 
view of the engine. - 

Figure 2 is a view taken substantially on 
35 the line 2-2 of Figure 1 looking in the di 

rection indicated by the arrows. 
Figure 3 is a fragmentary sectional view 

taken substantially on the line 3-3 of Fig 
ure 1 looking in the direction indicated by 

40 the arrows. 
Figure 4 is a diametric sectional view 

through one of the power transmitting in 
clined cam disks of the engine. 

Figure 5 is a similar view through the an 
45 nular disk which is associated with the disk 

shown in Figure 4. 
Figure 6 is a similar view illustrating the 

disks of Figures 4 and 5 assembled. 
The casing of the engine is indicated in 

so general by the numeral 1 and embodies the 

cylinder blocks indicated by the numeral 2 
and the casing further comprises two hollow 
heads 3 which are secured to the opposite ends 
of the main or intermediate section 1. The 
section 1 will embody four cylinders indi- 5 
cated by the numeral 4 and these cylinders 
are preferably provided with water jackets 
5 and are equidistantly spaced about the axis 
of the engine casing as indicated in Figure 
3 of the drawings. Mounted in each of the 60 
cylinders are two piston heads indicated by 
the numeral 6 and each cylinder is formed 
near each end with scavenging air ports 7 
and each cylinder is further formed in its 
outer side with a port 8 through which the 65 
motive fluid may be introduced by any suit 
able means and from any suitable source of 
supply which is not shown as this constitutes 
no part of the present invention. The piston 
heads are to be reciprocated in opposite di- 70 
rections away from each other under the in 
fluence of the exploded charge delivered into 
the cylinders and the opposing ends of the 
cylinder heads of each pair are formed with 
relatively small recesses 9 and, when the pis- 75 
tons of each pair are brought to position with 
the adjacent ends of their heads in the sub 
stantially abutting relation shown at the right 
in Figure 1, these recesses 9 are brought into 
registration to provide a pre-ignition chamber 80 
and a passageway 10 which leads laterally 
from the recesses and establishes communi 
cation between the pre-ignition chamber and 

* the main combustion chamber which is indi 
cated by the numeral 11 and which is pro- 85 
vided by recesses 12 which are formed in the 
opposing ends of the piston heads. Each 
cylinder is formed with exhaust ports 13 
which are located at that end of each cylinder 
opposite the end at which the air intake ports 90 
7 are located and the walls of the cylinders 
are formed with air manifolds 14 communi 
cating with the air ports 7 and with exhaust 
manifolds 15 which communicate with the 
exhaust ports 13. - 95 
The shaft of the engine is indicated by the 

numeral 16 and is mounted in roller bearings 
17 provided axially of the heads 3 of the cyl 
inder casing, collars 18 being threaded onto 
the shaft and bearing against the inner sides 100 



10 

5 

20 

25 

30 

35 

40 

50 

60 

2 
of the respective heads so as to prevent lon 
gitudinal displacement of the shaft. Mount 
ed upon the shaft 16 within each head 3 of 
the engine casing is a cam disk 19, the hub of 
which, indicated by the numeral 20, may be 
keyed or otherwise secured as at 21 to provide 
for rotation of the shaft 16 through rotation 
of the cam disks and, in order to relieve the 
shaft of torsional strains, brace rods 22 are 
arranged about the shaft between each of the 
cylinders 4 and the said shaft and these rods 
have reduced threaded ends 23 which are 
fitted through openings 24 formed in the disks 
19, the outer face of each, disk being recessed 
as at 25 to accommodate nuts 26 which are 
threaded onto the reduced ends of the said 
rods 22, and the ends of these rods are cut at 
an angle as indicated by the numeral 27 so 
that they may squarely abut at their ends 
against the relatively adjacent sides of the 
two heads between which they extend, not 
withstanding the opposite inclination or op 
posite disposition of the two disks. 
The inclined cam disk is shown in detail 

in Figure 4 and it will be observed by refer 
ence to this figure and to Figure 1 as well as 
Figure 6 that the disk is dished in its inner 
side as indicated by the numeral 28 and its 
periphery is formed with a shallow ball race 
29. Likewise the portion of the hub which 
projects from this side of the disk is disposed 
at an angle of inclination to the axis of the 
bore in the hub in which the shaft 16 is fitted 
and is exteriorly threaded as indicated by the numeral 30. 
Assembled with each disk 19 is an annular : 

thrust disk 31 which is provided centrally 
with an opening 32 which is of a diameter to adapt it to fit over the enlarged portion of the 
hub of the disk 19 and the inner side of the 
disk is dished as indicated by the numeral 33 
and the disk is provided with an outstanding 
circumferential flange 34 which is provided 
with a ball race 35 which matches with the 
ball race 29 in the periphery of the inclined 
cam disk 19, anti-friction balls 36 being ar 
ranged in the races. A ring 37 is threaded 
onto the threaded portion 30 of the hub of the 
disk 19 and is formed with a ball race 38 
which opposses a ball race 39 formed in the 
inner side of the thrust disk 31, bearing balls 
40 being arranged in the matching recesses, 
In this manner the shaft and the inclined cam disks 19 are mounted for rotation with re 
spect to the respective thrust disk. 

Each piston head 6 is preferably of hollow 
form as shown in Figure 1 and the remote 
ends of the two piston heads of each pair 
are open as indicated by the numeral 41 and 
the opposite end of each piston is closed as 
indicated by the numeral 42 and a web 43 
is cast integral with the closed end 42 and 
extends diametrically within the piston head 
and is provided at its end which is located 
Within the respective opening 41 with a semi 

1808,664 

spherical bearing seat 44 and a pin 45 is 
mounted at its ends in the seat and a short 
piston rod 46 is provided at its inner end 
with an approximately cylindrical head 47 
which is mounted upon the pin 45 and rests 
in the bearing 44. The outer end of each 
piston rod is formed with an approximately 

70 

spherical head 48 and this head is seated in 
a circumferential groove 49 formed in the 
inner side of the dished portion of the thrust 
disk 33 and a bearing block 50 is mounted 
by means of a screw 51 which is fitted there 
through, upon the inner face of the thrust 
disk and is formed with an approximately 
semispherical recess 52 which constitutes a 
seat for that side of the spherical end 48 
of the piston rod opposite the side which is 
seated in the groove 49. A boss 53 is formed 
upon the inner side of the disk 31 opposite 
each piston rod 46 and has a transverse open 
ing 54 therein, and a stem 55 is pivotally 
mounted at one end as at 56 in a recess 
formed in the side of the piston rod and is 
slidably fitted through the said opening 54, 
the movement of the piston rod about its 
pin 45 and the movement of its head 48 be 
tween the bearing block and the wall of the 
groove 49, in this manner being steadied. 
The opening 41 in the top of each upper 

piston head is to permit the entrance of air 
into the piston head to cool the same and 
preferably an annular baffle 57 is provided 
upon the bearing seat 44 to extend over the 
opening 41 in spaced relation thereto. The 
lower end of each lower piston head is also 

75 
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00 
provided with an opening to accommodate . 
the respective bearing seat 44 and a conical 
shield 58 is provided upon the said bearing 
head and prevents oil entering the lower 
piston head and through the opening therein. 
The hereinabove described construction 

admits of considerable modification without 
departing from the invention; therefore, it 
is the wish not to be limited to the precise 
arrangements shown and described, which 
are, as aforesaid, by way of illustration 
merely. In other words, the scope of pro 
tection contemplated is to be taken solely 
from the appended claims, interpreted as 
broadly as is consistent with the prior art. 
What claim is:- 
1. In an engine of the class described, a 

plurality of cylinders symmetrically arranged 
about a common axis, a pair of pistons work 
ing in each cylinder, each cylinder having a 
port for admitting an explosive mixture be 
tween the pistons to effect reciprocation 
thereof in opposite directions, a shaft mount 
ed concentric to the cylinders, oppositely in 
clined cam disks fixed upon the shaft at the 
opposite ends of the cylinders, an annular 
thrust disk rotatable with respect to each cam 
disk, operative connection between each 
piston and the respective thrust disk, and 
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bracing rods arranged about the shaft and 
secured at their ends to the cam disks. 

2. In an engine of the class described, a 
plurality of cylinders symmetrically ar 
ranged about a common axis, a pair of pistons 
working in each cylinder, each cylinder 
having a port for admitting an explosive 
mixture between the pistons to effect recipro 
cation thereof in opposite directions, the 
head of each upper piston being hollow and 
having an opening in its upper end for the 
admission of air into the head to cool the 
same, and a baffle mounted in spaced relation 
to the opening, a shaft mounted concentric 
to the cylinders, oppositely inclined cam 
disks fixed upon the shaft at the opposite 
ends of the cylinders, an annular thrust disk 
rotatable with respect to each cam disk, and 
operative connection between each piston 
and the respective thrust disk. 

3. In an engine of the class described, a plurality of cylinders symmetrically ar 
ranged about a common axis, a pair of pistons 
working in each cylinder, each cylinder 
having a port for admitting an explosive 
mixture between the pistons to effect recipro 
cation thereof in opposite directions, the head 
of each lower piston being hollow and having 
an opening at its lower end, and an annular 
shield surrounding said opening, a shaft 
mounted concentric to the cylinders, oppo 
sitely inclined cam disks fixed upon the shaft 
at the opposite ends of the cylinders, an 
annular thrust disk rotatable with respect 
to each cam disk, and operative connection 
between each piston and the respective thrust 
disk. 
In testimony whereof I hereby affix my 

signature. 
FRANK KOSCHKA. 


